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Nathaniel,
 
W.M. Barr is providing comment with exhibits following up on the SBAR Panel meeting.  As stated in
our comment, the EPA has painted an inaccurate picture of the paint remover market/industry and
has not performed a complete assessment regarding alternatives.  We would like to reiterate our
offer to meet with you in the Washington, D.C. area to observe the efficacy of alternatives. 
 
Regards,
 
Lisa
 
Lisa M. Sloan
Director, Product Compliance | WM Barr
o: (901) 334-4391  m: (901) 674-9023
6750 Lenox Center Court Suite 200 Memphis, TN  38115
www.wmbarr.com
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Identification and Comparison of Solvents and Paint Removers as Alternatives to Methylene Chloride 
in Paint Removal Applications 


 
Abstract 


 
 California’s Safer Consumer Products program has selected methylene chloride paint remover as a 
“Priority Product”.  As a manufacturer of methylene chloride paint removers, WM Barr will be required 
to evaluate alternative products that could be used in place of methylene chloride.  This study compares 
the performance of methylene chloride paint removers to 22 alternative solvents currently used in non-
methylene chloride paint removers or solvents proposed as a replacement by chemical manufacturers.  
The performance of 26 non-methylene chloride paint remover formulations currently available was 
compared to three methylene chloride based paint removers as well as 5 formulations using solvents 
with removal potential found in the neat solvent study.  The solvents and paint removers were tested on 
wood panels treated with multiple layers of an oil-based alkyd paint, a solvent-borne epoxy paint and an 
OEM automotive finish.     For chemically resistant oil-based alkyd, solvent--borne epoxy paints and OEM 
Automotive Coatings, only methylene chloride based paint removers were determined to be effective.          
 


1. Background 
 


Methylene chloride has been the preferred solvent for use in paint removers for seventy years.  Before 
methylene chloride was introduced most paint removers were benzene based and thus were extremely 
flammable.  The flammability resulted in many fires causing injury and death.  Methylene chloride paint 
removers rapidly replaced benzene removers because they were non-flammable and very effective in 
removing coatings quickly.  Physical characteristics give the methylene chloride molecule the ability to 
soften or dissolve chemically resistant coatings and quickly penetrate multiple layers of coatings.   
Methylene Chloride does not deplete the ozone layer and is considered to make negligible contributions 
to smog formation, the green-house effect and acid rain.  Like other organic solvents, methylene 
chloride can be harmful to human health if used improperly.    This study compares the performance of 
methylene chloride to 22 alternative solvents currently used in non-methylene chloride paint removers 
or solvents that have been proposed as replacement by chemical manufacturers.  The performance of 
26 non-methylene chloride paint remover commercial products and 5 lab-prepared formulations were 
compared to methylene chloride based paint removers. 
 
When assessing viability of a paint remover, it must be considered that older paint is the usual substrate 
to be removed which is more chemically resistant than many paints available today.  While latex paints 
are widely available now and more easily removed, they were not common 30 or more years ago.  
However, chemically resistant coatings are still used today.  This study focused on the more difficult, 
chemically resistant finishes. 
 
A chemical paint remover is composed of a mixture of solvents.  The solvents in the paint remover 
diffuse into the paint causing the paint to swell and loosen from the substrate.  Diffusion and solvency 
properties are key factors in the ability of a solvent to remove paint.  Diffusion is the spontaneous 
movement of the solvents from an area of high concentration to an area of low concentration.  The 
spontaneous movement of the solvent occurs as a result of the random kinetic movement of the solvent 
and does not require the input of energy.  In general, smaller and less polar molecules will have a higher 
diffusion rate when compared to larger, more polar molecules.  The second key factor in determining 







 


the performance of a paint remover is the solubility of the paint resin in the solvent.  The solvent must 
have the ability to swell or dissolve the paint film in order to be an effective paint remover.   
To establish the performance criteria of methylene chloride based paint removers, the label copies from 
several manufacturers were evaluated for consumer benefits.  The three most important criteria 
include: 
 


(a) Removal of many types of coatings including oil based and epoxy paints for architectural 
coatings and factory applied OEM automotive paints 


(b) Removal of multiple layers of coatings 
(c) Fast removal of the coating, starts working within 15 minutes  


 
Other criteria considered in the evaluation of paint remover is the cost and the VOC content of the paint 
remover.  CARB regulations limit the VOC content of paint removers to 50 percent by weight. 
  


2. Materials and Methods 
 


Solvent Selection – The solvents used in this study were selected among solvents currently used in non-
methylene chloride paint removers, solvents recommended as methylene chloride replacements by 
chemical manufacturers, and the list of EPA exempt solvents.  Technical grade samples of the solvents 
were obtained and used in this study without further purification.      
 
Paint Remover Selection – The paint removers used in this study were purchased from hardware stores 
or from suppliers on the internet.  All paint removers were used as is.   
 
Experimental Paint Removers – Through previous work screening neat solvents, several solvents were 
selected as having some paint remover potential.  These solvents were formulated into paint removers 
that meet the 50% VOC requirement. These Experimental Paint Removers are: 
 A  - a solvent based remover based on toluene, methanol, and acetone (50% VOC) 
 B  - a solvent based remover based on 1,2-trans-dichloroethylene and acetone (50% VOC) 
 C  - a solvent based remover based on 1,3-dioxalane and acetone (50% VOC) 
 D – an emulsion remover based on benzyl alcohol in water 
 E – an emulsion remover based on dibasic acids in water. 
 
Paint Selection - The paints used in this study were purchased from local hardware or paint stores and 
were selected to represent chemically resistant paints commonly encountered in paint removal 
applications in household and in industrial applications.  The paints purchased for this study are listed in 
Table 1 along with numbers of layers of paint used on the test panel.  Only one type of paint was used 
for each test panel. 
      
    Table 1. List of paint, paint type and number of coatings used in study 
 


Paint Paint Type Number of Coatings 


Rust-Oleum Professional High 
Performance Protective Enamel Exterior 
Gloss 


Oil-based alkyd paint  
5 


Sherwin Williams Macropoxy 646 Two component oil-based 
epoxy paint 
 


 
3 







 


      
Panel Preparation Procedure - Sanded birch plywood (1/2 in x 4-ft x 4-ft) was cut to approximately 12 x 
8 inch panels.  A 4-inch multi-purpose paint roller was used to apply coats designated paint to the birch 
panels as determined in Table 1.  Each layer of paint was allowed to dry for four hours at ambient 
conditions then placed overnight in a laboratory oven at 50°C.  Each layer of paint was tinted a different 
color to increase visibility of layers as they are stripped away.  The panels were then aged for 30 days at 
ambient conditions before testing.  These panels represent relatively fresh paint, actual paint that has 
cured for decades would be considerably more chemical resistant.  After preparation the panels were 
stored at ambient conditions until needed for the stripping test.   
 
Automotive Panel Preparation - The front hood from a 2006 Chevrolet Impala SS was purchased in good 
condition with factory paint intact.  The hood was cleaned with a damp cloth and used in testing without 
further modifications. 
 
Neat Solvent Testing  


 
Apparatus  
A grid was marked on each panel with masking tape creating test cells approximately 1 ½ in x 1 ½ in for 
the stripping trials.  Each cell was labeled with the name of the solvent tested and duration time of the 
test.  A C31 Large Commercial Sponge from 3M was cut to approximately sized ¼ in x 1 ½ in x 1 ½ in 
pieces. The sponge pieces were placed on each test cell to control evaporation and retain solvent in the 
test area.   
 
Sample Preparation 
For each sample, 2mL of solvent was applied to the sponge.  Additional solvent was placed on the 
sponges at intervals to ensure that the solvent remained on the surface.  At the timed intervals the test 
area was scraped using a plastic scraper and evaluated for effects on the coating and the number of 
layers of paint removed was recorded.         
 
Paint Remover Testing  
 
Apparatus 
 A grid was marked on each panel with masking tape creating test cells approximately of 1 ½ in x 1 ½ in 
for the stripping trials.  Each cell was labeled with the name of the paint remover tested and duration 
time of the test.   
 
Sample preparation 
For each sample, 2mL of paint remover was applied to the cell.  At the timed intervals the test area was 
scraped using a plastic scraper and judged for effects on the coating and the number of layers of paint 
removed was recorded.    
 


3. Results 
Test results of 22 alternative solvents and methylene chloride to remove multiple layers of oil-based 
alkyd and solvent-borne epoxy paint are listed in Appendix 1.  Only methylene chloride was able to 
remove all five layers of oil based alkyd paint in 15 minutes.   Methylene chloride removed two layers of 
the solvent-borne epoxy paint after 15 minutes and was the best performing solvent in all paint 
categories.  Of the alternative solvents tested, trans-1,2 dichloroethylene and 1,3 dioxolane performed 
the best, but were shown to be far less effective than methylene chloride. 







 


 
For automotive coatings the performance of methylene chloride was compared to five alternative 
solvents and the results are presented in Appendix 2.  The two alternative solvents which performed the 
best on the wood panel test, trans-1,2 dichloroethylene, and 1,3 dioxolane  were selected along with n-
methyl-2-pyrrolidone, benzyl alcohol and a dibasic ester mixture, which are used in commercially 
available non-methylene chloride paint removers.  Methylene Chloride was the only solvent that 
stripped the clear and top coat of the automotive finish in 15 minutes.  Trans-1, 2 dichloroethylene and 
1,3 dioxolane stripped the clear and top coat of the automotive finish in 30 minutes.  None of the neat 
solvents, including methylene chloride, were able to strip all layers of the automotive coating including 
the primer. Only a formulated product would remove all layers.  The remaining alternative solvents, n-
methyl-2-pyrrolidone, benzyl alcohol and the dibasic ester mixture, had no stripping effect on the 
automotive coating after four hours.    
 
Test results for the 26 non-methylene chloride paint removers and three methylene chloride paint 
removers in the removal of multiple layers of oil-based alkyd and oil-based epoxy paint are presented in 
Appendix 3.   On the oil-based alkyd paint, methylene chloride paint removers were very effective when 
considering stripping depth and time to strip.  The methylene chloride paint removers removed all layers 
in five minutes.  In contrast, in the span of one hour, only one of the non-methylene chloride paint 
removers removed all layers of the oil-based alkyd paint. Over 4 hours later, 12 of the alternative paint 
removers removed all layers.  On the solvent-borne epoxy paint, two methylene chloride paint removers 
removed two of the layers of paint in 15 minutes.  The non-methylene paint removers had no stripping 
effect on the epoxy paint after four hours.     
 
Test results for the five industrial strength non-methylene chloride paint removers and three methylene 
chloride paint removers in the removal of an automotive coating are presented in Appendix 4.  The 
methylene chloride paint remover specifically designed to strip automotive finishes removed the clear, 
base and primer coats in 15 minutes.   None of the alternate paint removers stripped paint down to bare 
metal.   


4. Conclusion 
 
Results from this study show that none of the alternative solvents are adequate as a replacement for 
methylene chloride on chemically resistant coatings.   
 
In considering the neat solvents Methylene Chloride was faster at attacking the alkyd coating and much 
faster at attacking the epoxy coating.  On the Automotive panel, methylene chloride was also faster than 
all others but no neat chemical, including methylene chloride, was able to remove all layers.  Of the 
chemicals showing some attack on the coating, all have significant health or safety issues including 
flammability, reproductive hazards, and skin absorption hazards.  Additionally, all of these except 
acetone are significantly (3-5 times) more expensive than methylene chloride.    
 
The results from the formulated removers were even more revealing.  No removers performed nearly as 
well as methylene chloride in “Time to Remove” on the Alkyd Paint. On Epoxy and Automotive Paints, 
the results were even more differential; no non-methylene chloride removers were able to completely 
remove coatings.  
 
Most of the alternate solvents/removers that show any effectiveness in stripping chemically resistant 
coatings have their own negative characteristics.  Most are very flammable, which can be a significant 
hazard on applications such as paint removal where the removers are spread over an area and left to 







 


work.   These conditions greatly increase the likelihood of fire.  Others (NMP) are reproductive hazards.  
DMSO is not only actively absorbed through the skin but promotes the absorption of other toxic 
ingredients included with the coating as well.  Most contain VOC’s which limit allowable active content 
to meet air quality standards contributing to poor product performance.  In additions to poor product 
performance, the alternatives increase ozone emissions creating a significant threat to health and the 
environment.  Methylene chloride is a VOC (volatile organic compound) exempt solvent since it has a 
low potential for the formation of ground level ozone.   
 
The traditional acetone/toluene/methanol strippers used before methylene chloride’s introduction 
were not tested at this time but historical experience has shown similar performance to tested 
alternatives.  
   
 
 







 


Appendix 1: Results of solvent paint remover testing of the layers of alkyd and epoxy removed at the given time. 
 


 







 


Appendix 2: Results of solvent paint remover testing on OEM automotive paint 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 


Appendix 3:  Results of paint remover testing of the layers of alkyd and epoxy removed at the given times. 
 


Appendix 4: Results of non-methylene chloride paint remover testing of the layers of OEM automotive finish at the given time 
 







 


 
 
 
 
 








U.S. CONSUMER PRODUCT SAFETY COMMISSION 
4330 EAST WEST HIGHWAY 


BETHESDA, MD 20814 


Carol Afflerbach 
	


Tel: (301) 504-7529 
Compliance Officer 
	 Fax: (301) 504-0359 


Division of Regulatory Enforcement 
	


Email: cafflerbachcpsc.gov  
Office of Compliance and Field Operations 


May 26, 2016 


Via Certified Mail/caffey.norman@squirepb.com  


Caffey Norman 
Squire Patton Boggs (US) LLP 
2550 M Street, NW 
Washington, DC 20037 


Re: Cautionary Labeling of Methylene Chloride-Containing Paint Stripper Products 


Dear Mr. Norman: 


This letter responds to a request by the Halogenated Solvents Industry Alliance (HSIA) 
that U.S. Consumer Product Safety Commission (CPSC) staff comment on its proposed 
modified label for methylene chloride-containing paint stripper products under 16 C.F.R. § 
1500.128. The proposed label includes enhanced cautionary statements, warning of acute 
hazards posed with reasonably foreseeable use of methylene chloride-containing paint stripper 
products in an enclosed space. 


On September 14, 1987, the CPSC published a Notice of Interpretation and Enforcement 
Policy for Labeling of Certain Household Products Containing Methylene Chloride, including 
paint strippers, which can expose consumers to significant amounts of methylene chloride vapor. 
Vol. 52 Federal Register No. 177 Pg. 34698. The document provided CPSC’s recommendations 
for cautionary labeling to warn consumers of the chronic hazard of carcinogenicity. 


The minimum cautionary labeling required under the Federal Hazardous Substances Act 
(FHSA) is determined by the quantitative formulation of a product and addresses the risk of 
substantial personal injury or substantial illness during, or as a proximate result of, any 
customary and reasonably foreseeable use of the product. 15 U.S.C. § 1261(p). The FHSA 
requires cautionary statements to warn consumers of acute and chronic hazards, to enable 
consumers to safely use and store the products in and around the household. The recommended 
cautionary labeling statements for the acute hazards presented in this letter provide CPSC staffs 
guidance on the specific statements to be used to meet the minimum cautionary labeling 
requirements of the FHSA. 


CPSC Hotline: 1-800-638-CPSC 2772) * CPSCs Web Site: 
Fast Track Recall Program is an Innovations in American Government Award Winner 
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HSIA submitted the draft label and requested that CPSC staff review CPSC’s current 
labeling guidance for methylene chloride-containing stripper products to address the acute risk of 
overexposure and to include specific statements indicating that the products are not intended to 
be used as bathtub strippers. HSIA requested that CPSC staff review HSIA’s draft label in 
response to incidents of accidental death after the products were used to strip bathtubs in 
bathrooms without adequate ventilation. The deaths occurred from using products that are 
available to consumers. 


Below is the draft cautionary label submitted by HSIA for staff review and comments 
under 16 C.F.R. 6 1500.128: 


The cautionary statements on the principal display panel read: 


WARNING: VAPOR EXTREMELY HARMFUL 
EYE AND SKIN IRRITANT 
Read other cautions and health hazard information on back/side panel. 


CPSC staff reviewed HSIA’s draft label with the minimum cautionary labeling 
requirements of the FHSA in mind. Based on a product’s formulation, a product may require 
additional principal display panel (PDP) cautionary statements. Due to the reported incidents of 
death that have occurred over the last 10 years, CPS  staff recommends strengthening the 
statement of principal hazard to warn consumers that use of the product without adequate 
ventilation can be fatal. We recommend the following statements: 


WARNING: INHALATION OF VAPOR MAY CAUSE DEATH 
EYE AND SKIN IRRITANT 
Read all cautions on back/side panel. 
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Below are the remaining back panel precautionary statements and instructions for use: 


WARNING! VAPOR EXTREMELY HARMFUL. MAY BE FATAL IF USED IN 
ENCLOSED AND UNVENTILATED AREAS. USE WITH ADEQUATE VENTILATION 
TO PREVENT BUILDUP OF VAPORS. 


Do not use in areas where vapors can accumulate and concentrate, such as basements, 
bathrooms, bathtubs, closets, or other small enclosed areas. Whenever possible, use outdoors in 
an open air area. If using indoors, open all windows and doors, and cross ventilate by moving 
fresh air across the work area and across the floor. IF STRONG ODOR IS NOTICED, OR 
YOU EXPERIENCE SLIGHT DIZZINESS, EYE-WATERING, OR HEADACHE - 
STOP! VENTILATION IS INADEQUATE. LEAVE AREA IMMEDIATELEY, AND 
GET FRESH AIR. IF THE WORK AREA IS NOT WELL-VENTILATED, DO NOT USE 
THIS PRODUCT. If used properly, a respirator may offer additional protection. Obtain 
professional advice before using. A dust mask does not provide protection against vapors. 


Contains: Methylene Chloride. Methylene Chloride has been shown to cause cancer in laboratory 
animals. The risk to your health depends on the level and duration of exposure. Reports have 
associated neurological and other physiological damage to repeated and prolonged overexposure 
to solvents. Intentional misuse of this product, by deliberately concentrating and inhaling vapors, 
can be harmful or fatal. Do not take internally. WARNING: Using this product will expose you 
to chemicals that are known to the State of California to cause cancer. 


FIRST AID - IF SWALLOWED, immediately call your poison control center, hospital 
emergency room or physician for instructions. 
IN CASE OF EYE CONTACT, immediately flush with water, remove any contact lenses, 
continue flushing with water for at least 15 minutes, then get medical attention. 
IN CASE OF SKIN CONTACT, irritation may result. Immediately wash with soap and water. 
If irritation persists, get medical attention. 
INHALATION: If inhalation of this material occurs, and adverse effects result, move person to 
fresh air and keep comfortable for breathing, then get medical attention. 
KEEP OUT OF THE REACH OF CHILDREN 


DO NOT USE TO STRIP BATHTUBS 


IMPORTANT INFORMATION 


1. ALWAYS use outdoors, if possible. If using indoors, open ALL windows and interior and 
exterior doors, and maintain moving fresh air across the workplace and floor. 
2. NEVER use in basements, bathrooms, closets, or other small and enclosed spaces. 
3. If strong odor is noticed, or you experience slight dizziness, eye watering, or headache, STOP 
using product and leave work area immediately, and get fresh air. 
4. ALWAYS wear chemical-resistant gloves and chemical-splash goggles. 







Page 4 


CPSC staff made very few revisions to the HSIA-proposed back panel labeling for 
methylene chloride-containing paint strippers, and we noted the revisions in the text above. 
CPSC staff does not have any additional statements to recommend. In addition, the HSIA label 
proposed the use of a pictogram depicting a bathtub with the prohibition mark through the 
bathtub. Although the FHSA does not require using pictograms, other than the skull and 
crossbones, and the special pictogram for charcoal briquette labeling, the FHSA does not 
prohibit using pictograms. CPSC staff believes that graphics may draw the user’s attention to the 
danger of using the product to strip bathtubs. 


Currently, staff does not have plans to recommend that the Commission make changes to 
the September 14, 1987 Notice of Interpretation and Enforcement Policy or establish mandatory 
requirements through rulemaking. Under the FHSA, manufacturers must review their product’s 
formulation over time, and adjust the cautionary labeling to best address risks of injury or illness 
that become known to the manufacturer from using their product. CPSC staff encourages 
manufacturers to review the cautionary labeling of their methylene chloride-containing paint 
stripper products, and ensure that adequate labeling is present to address the acute hazards 
associated with the use of methylene chloride-containing paint strippers and the risk to 
consumers. Providing a copy of this letter to your members would be helpful to ensure that all 
manufacturers of methylene chloride paint strippers warn of the hazard of using the paint 
strippers in enclosed areas. 


This letter contains an interpretation by CPSC staff, and has not been reviewed by the 
Commission. Additional or new information could change our position, and the views could be 
changed by the Commission. 


Please contact me if you have questions about this letter. 


Sincerely, 


wlk~ ~2, ~,~ ~~ 
CaroLA. Afflerbach 
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Starts working in 10 minutes
Works on vertical surfaces


Nonflammable


DANGER! VAPOR EXTREMELY HARMFUL. MAY BE FATAL IF USED IN ENCLOSED AND UNVENTILATED AREAS. 
USE ONLY WITH ADEQUATE VENTILATION TO PREVENT BUILDUP OF VAPORS. 
Do not use in areas where vapors can accumulate and concentrate such as basements, bathrooms, bathtubs, 
closets, or other small enclosed areas. Whenever possible use outdoors in an open air area. If using indoors open 
all windows and doors and maintain a cross ventilation of moving fresh air across the work area and across floor. 
IF STRONG ODOR IS NOTICED OR YOU EXPERIENCE SLIGHT DIZZINESS, EYE-WATERING, OR HEADACHE – STOP! 
VENTILATION IS INADEQUATE. LEAVE AREA IMMEDIATELY, AND GET FRESH AIR. IF THE WORK AREA IS NOT 
WELL-VENTILATED, DO NOT USE THIS PRODUCT. If used properly, a respirator may offer additional protection. 
Obtain professional advice before using. A dust mask does not provide protection against vapors.  
Contains: Methylene Chloride. Methylene Chloride has been shown to cause cancer in laboratory animals. The risk 
to your health depends on the level and duration of exposure. Reports have associated neurological and other 
physiological damage to repeated and prolonged overexposure to solvents. Intentional misuse of this product, by 
deliberately concentrating and inhaling vapors can be harmful or fatal. Do not take internally. WARNING: Using this 
product will expose you to chemicals which are known to the State of California to cause cancer.  
FIRST AID - IF SWALLOWED, immediately call your poison-control center, hospital emergency room or physician 
for instructions. 
IN CASE OF EYE CONTACT, immediately flush with water, remove any contact lenses, continue flushing with 
water for at least 15 minutes, then get medical attention.
IN CASE OF SKIN CONTACT, irritation may result. Immediately wash with soap and water. If irritation persists, get 
medical attention. 
INHALATION: If inhalation of this material occurs and adverse effects result, move person to fresh air and keep 
comfortable for breathing, then get immediate medical attention.
KEEP OUT OF REACH OF CHILDREN
DO NOT USE TO STRIP BATHTUBS


IMPORTANT INFORMATION
1. ALWAYS use outdoors, if possible. If using indoors, open ALL windows and interior and exterior doors, and 
maintain moving fresh air across the workplace and floor.
2. NEVER use in basements, bathrooms, closets, or other small and enclosed spaces.
3. If strong odor is noticed, or you experience slight dizziness, eye-watering, or headache, STOP using product 
and leave work area immediately, and get fresh air.
4. ALWAYS wear chemical resistant gloves and chemical splash goggles.


DIRECTIONS FOR USE
[direction for use go here]


ONE GALLON (3.785 LITER)


DANGER! VAPOR EXTREMELY HARMFUL. 
INHALATION OF VAPORS MAY CAUSE 
DEATH. Read other cautions and health hazard 
information on side/back panel.


¡ADVERTENCIA! VAPOR 
EXTREMADAMENTE PELIGROSO. 
IRRITANTE PARA LOS OJOS Y LA PIEL.
Leer etiqueta antes de utilizar o almacenar producto.


ABC COMPANY 
PAINT 


REMOVER


ABC COMPANY 
PAINT 


REMOVER
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